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MRIAbstract Focal cerebellar hypoplasia is restricted to one cerebellar hemisphere or to the vermis.
Prenatal diagnosis of unilateral cerebellar hypoplasia is possible by the use of ultrasound and
MRI. Familiarity with the prenatal MRI ﬁndings is essential to recognize cerebellar pathologies
accurately and prospectively. We present US and MRI ﬁndings in a fetus with cerebellar malforma-
tion at 20 weeks gestation. The goal of our case report is to present the fetal MRI ﬁndings of uni-
lateral cerebellar hypoplasia, to discuss the value of fetal MRI in the early diagnoses of this
malformation and to summarize the current main stream literature concerning the etiology.
 2014 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier
B.V. All rights reserved.1. Case report
A 35 year old women gravida 6 para 5 presented at 37 weeks
by the date of her last menstrual period. The mother had not
experienced anything wrong during this pregnancy and she
denied taking any drugs and she was a non-smoker. A screen-
ing antenatal ultrasound study at 20 weeks gestation detected a
slightly enlarged cisterna magna measuring 18 mm and possi-
ble agenesis of the vermis. No abnormality was seen in the
supratentorial compartment; most notably, there was no ven-
triculomegaly. Fetal growth and liquor volume were within
normal limits. She was referred to our institution with the
diagnosis of Dandy–Walker syndrome (DWS).At our center, a repeat obstetric ultrasound at 37 weeks
showed a single active fetus with a normal heart rate and
amniotic ﬂuid volume. The fetal head was normal in shape.
The fetal cerebellum, however, was unusually small with a
transcerebellar diameter of 48 mm (50eme percentile) and
asymmetric. The normal cerebellar hemisphere was oval and
echogenic; echogenicity was prominent at the circumferential
margin of the hemisphere and the vermis. The internal portion
of the hemispheres represents a ground-glass-like appearance.
The vermis was seen more prominently and appeared as
echogenic rectangular tissue connecting the two hemispheres.
The right hemisphere was small and hyperechogenic (Fig. 1a).
Principal and secondary ﬁssures were not clearly. The cisterna
magna, as a consequence, appeared unduly large measuring
18 mm. Intracerebral architecture otherwise looked normal.
Fetal MRI performed at 39 weeks. Images were obtained in
three orthogonal planes by using fast spin-echo methods to
produce T2 weighted (T2W) images with 3 mm slices. This con-
ﬁrmed the abnormality, showing unilateral disproportionate
moderate cerebellar hypoplasia (Fig. 1b) together withed.
Fig. 1 (a) Axial ultrasound scan at 37 weeks showing unilateral disproportionate and moderate cerebellar hypoplasia (arrow). MRI at
39 weeks gestation. (b) T2-W sequence coronal scan: Asymmetrical cerebellar hemispheres on the left side (arrow). (c) T2-W sequence
sagittal scan: showing partial agenesis of the inferior vermis (arrow).
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magna owing to partial agenesis of the inferior vermis
(Fig. 1c). T2 weighted images conﬁrmed decreased volume of
the left hemisphere and showed focal low signal suggestive of
post ischemic lesion associated with potential passive enlarge-
ment of the adjacent cisterna magna. The volume of posterior
fossa and brainstem were normal. The sulcal and gyral pattern
was appropriate for the gestational age. Supratentorial white
matter volume was loss with some widening of the cerebral ﬁs-
sures associated with slightly ipsilateral dilated ventricle. The
corpus callosum was intact.
Amniocentesis was carried out at 37 weeks of gestation. It
conﬁrmed a normal male karyotype (46XY).
The woman was admitted in spontaneous labor at 41 weeks
and a normal vaginal delivery was accepted. A male baby was
weighing 3660 g and had Apgar scores of 2 at 1 min and 5 at
5 min. He was transferred to neonatal intensive care unit for
respiratory distress. Its length was 38 cm and head circumfer-
ence was 29 cm. Physical examination revealed multiple con-
genital anomalies, including facial dysmorphism with a
bulging forehead, an hypertelorism, a micrognathia, low-set
ears. Additional physical features were a short neck, arthrogry-
posis, overlapping ﬁngers and toes, club and rocker bottom
feet and pterygium colli members.
Baby receiving intensive treatment including intubation
with ventilator support and he died in the ﬁrst hour of life.
Because the underlying etiology remained unclear and given
the differing implications of acquired and primary dysgenetic
lesions for future pregnancies, the parents consented to a for-
mal autopsy. An autopsy was performed by a perinatal pathol-
ogist. He conﬁrmed and revealed a moderately macerated
brain, with asymmetrical cerebellar hemispheres and an open
fourth ventricle. The tent of the cerebellum was not raised.
Histology also failed to identify any cerebellar tissue despite
serially sectioning and parafﬁn embedding the entire midbrain
and brainstem.
2. Discussion
This fetus was referred to our center with the ultrasound diag-
nosis of DWS based on partial agenesis of the vermis and an
enlarged cisterna magna (1). Careful adherence to these criteria,
especially when based on MRI, helps to distinguish a DWS
from other posterior fossa lesions with enlarged cerebrospinalﬂuid, such as inferior vermian hypoplasia, Blake’s pouch cyst,
arachnoid cyst, and mega cisterna magna (1,2). In our case,
fetal MRI exclude the diagnosis of DWS and showed addi-
tional of unilateral cerebellar hypoplasia associated with infe-
rior vermian hypoplasia than did ultrasound. In addition,
gross inspection of the posterior fossa showed abnormal cere-
bellar anatomy and focal decreased cerebellar biometry associ-
ated with low signal. This form of hypoplasia is suggestive of
post ischemic lesion but should also consider the possibility
of excessively rare localized dysplasia such as polymicrogyria
(3). Dysplasia could be a consequence of focal ischaemic dam-
age (3,4).
Early diagnosis of cerebellar hypoplasia can be problematic
as cerebellar development is slow, the fetal cerebellum is not
fully formed even in the third trimester of gestation, and cere-
bellar cellular migration continues until the end of the ﬁrst year
of life. Thus, in utero diagnosis of the less severe cerebellar
hypoplasias can be difﬁcult. Furthermore, because the vermis
is not fully formed before 18 weeks of gestation, a diagnosis
of vermian hypoplasia before this age cannot be made (5).
Cerebellum is highly vulnerable in the period between 24
and 30 weeks of gestation because of its high metabolic activity
(6), the disruption may be related to these developmental steps
variably vulnerable to the different disruptive factors in this
prenatal period. On the basis of the disorders described, it
appears that in the prenatal period the cerebellum is particu-
larly vulnerable to infections and hemorrhages (2,7).
A unilateral focal abnormality of a cerebellar hemisphere
may be due to atrophy, or dysplasia. Cerebellar hemorrhages
can be a complication of cytomegalovirus infection, or be
caused by bleeding from a congenital vascular defect such as
a cavernous haemangioma, or by a trauma, and may be related
to a haemorrhagic transformation of an infarction, but in most
cases the cause remains obscure (2,3,8). Unilateral cerebellar
hypoplasia has also been reported in association with some
syndromes such as Moebius syndrome or Goldenhar syn-
drome, which also, likely result from a prenatal destructive
lesion, probably ischaemic (2,3). It may be found as an inci-
dental asymptomatic ﬁnding during the assessment of non-cer-
ebellar disorders (2).
Accurate assessment of the posterior fossa is difﬁcult by
fetal sonography. As the fetal skull becomes progressively ossi-
ﬁed, accurate assessment of the cerebellum is made more prob-
lematic (1). In addition, distinguishing the more severe forms
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ebellar hypoplasia) from the incidental ﬁnding of a mega-cis-
terna magna cannot always be done unerringly.
The diagnosis of cerebellar hemispheric hypoplasia found
in our patient may also be more difﬁcult at third trimester as
the skull base matures. On US, a cerebellar hemisphere
reduced in size and associated with abnormal focal hyperech-
ogenicity, and hypoplasia of the inferior vermis, found in
our patient, may be resulting from abnormal orientation of
the folia. This is suggestive of cerebellar dysplasia that is usu-
ally overlooked during the prenatal period (9).
However, in some cases, the diagnosis may be suggested
and conﬁrmed on MRI examination. The characteristic MRI
ﬁnding is an asymmetry of the cerebellar hemispheres ranging
from aplasia to mild hypoplasia of a cerebellar hemisphere. In
isolated unilateral cerebellar hypoplasia, the pons is typically
symmetric and pontine curvature is respected (2,7–11). In
our case brainstem appeared normally with normal bulge of
the pons.
Association of vermian–cerebellar hypoplasia with supra-
tentorial abnormalities indicates that these two entities arise
in a similar embryologic time frame (10,11).
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